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In a recent preprint [1] Christoph Adam claims that unitarity is violated for a model
constructed by the formalism given in [2]. That conclusion is incorrect, but I thank that
author for whatever attention this brings to the models constructed in [2].
We follow the notation in [1] closely. Our concern is entirely with equations (expres-
sions) (24) and (25) therein. Both of these equations are correct, and only conclusions
therefrom are at stake. For clarity we give the gauge mesons a small mass m. We then
abbreviate expression (24) as
T g P (m)T g (1)
where




and (25) may be read to state





























= P T (m) + PL(m) (5)
distinguishing the transverse and longitudinal parts of the propagator.
It is easy to see that the following relations hold















Equation (3) may be written as
T g P (m)T g = T

P T (m) + PL(m)

T − TPL(m)T (8)
and we also have
T g P (m)T g = T gP T (m)T g = TP T (m)T: (9)
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The author of [1] worries about the k2 = 0 singularity in the last term of (3), saying
it represents a kind of behavior that is not consistent with the expression on the left
side satisfying unitarity with only physical states appearing in intermediate states. But
we see from (8) and (9) that in fact that 1
k2
singular behavior in the last term in (3)
cancels the 1
k2
singular behavior of the rst term on the right side of (3). The expressions
constructed with P T in (9) do not contain the 1
k2
singularity. This is shown in the next
paragraph.





We present a slightly clever argument. We consider spatially rotating the system on the
left side of the P (m) propagator (rotating momentum and polarizations) and averaging




































since the anomaly is rotationally invariant. So of course
Av(TPLT ) = (TPLT ) (11)
But
Av(TP T T ) = 0 (12)













 ) = 0: (14)
Thus the 1
k2
behavior in the rst term on the right side of (25) of [1] is a contribution
of the anomalous threshold in the triangle T , [3]. From what we have argued there is
no such contribution in T g PT g. This may seem troubling since T g is the sum of T
and a ghost propagator contribution. That the anomalous threshold of this T makes no
contribution to unitarity in the total diagram may be understood by observing that the
corresponding vertex is coupled through P (m) to a vertex of T g, a divergence free vertex.
The anomalous threshold contribution vanishes on a divergence-free \polarization".
3
Equation (9) is a good equation to discuss unitarity with for this diagram. For
k2 < 0 it is straightforward to see the contribution of the transverse physical states of
the gauge eld and the states of two fermions. At k2 = 0 we have seen there is no
anomalous contribution of the type worried about by the author in [1]. To complete a
proof of unitarity for this diagram we should show there is no other type of anomalous
contribution at k2 = 0 lurking in
TP T (m)T (15)
(which in any case would not indicate a violation of physical unitarity). This is certainly
true, but we do not here address this point.
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